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Introduction 

F o r  some parabo l ic  dif ferent ia l  equat ions  i t  is known  t h a t  a n y  solut ion in a cy- 

l indr ical  domain  wi th  axis  t >  0, t ends  to a l imi t  as t - * ~  p rov ided  the  b o u n d a r y  

values  and  the  coefficients of the  equa t ion  t end  to  a l imi t  as t -~ co. Fu r the rmore ,  

the  l imi t  of the  solut ion is known  to be the  solut ion of the  l imi t  equat ion .  F o r  second 

order  parabo l ic  equat ions,  this  has been  p roved  b y  the  au tho r  [5] for the  f irst  m ixed  

b o u n d a r y  va lue  problem,  t h a t  is, when the  solut ion u is p rescr ibed  on the  la te ra l  

b o u n d a r y  of the  cyl inder .  Ex tens ion  to  equat ions  wi th  a nonhomogeneous  t e rm  which 

is " s l i gh t ly"  nonl inear  in u, is also given in [5]. I n  [6] i t  was p roved  t h a t  if bo th  

the  coefficients of the  parabo l ic  equa t ion  and  the  b o u n d a r y  values  a d m i t  an a s y m p t o t i c  

expans ion  in  t -1 (t-->o~), then the  same is t rue  of the  solution.  A s y m p t o t i c  conver-  

gence for solut ions of second order  parabo l ic  equa t ions  sa t is fying a nonl inear  b o u n d a r y  

condi t ion  (generalized Newton ' s  law of cooling) was es tab l i shed  b y  the  au tho r  in [7]. 

The presen t  pape r  consists of two par ts .  I n  P a r t  I we consider second order  

parabo l ic  equat ions  and  es tabl ish  the  a sympto t i c  behav ior  of solutions,  bo th  for the  

f i rs t  and  the  second (and even more general)  m i x e d  b o u n d a r y  va lue  problems.  The 

nonhomogeneous  t e rm is a nonl inear  pe r tu rba t ion .  The domains  are "a lmos t  cy l indr ica l , "  

i.e., the  cross sections t = const,  t end  to  a l imi t  as t -*  ~ .  F o r  the  f irst  m i x e d  b o u n d a r y  

va lue  problem,  the  p resen t  t r e a t m e n t  is no t  only  an  i m p r o v e m e n t  of the  ana logous  

resul ts  of [5], b u t  i t  is also a much  more  s impl i f ied  t r ea tmen t .  Thus  for instance,  

we do no t  make  here a n y  use of exis tence theorems  for parabo l ic  equat ions.  W e  
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